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1. Introduction 



In our preceding papers [16] - [19] it was shown that for a number of nonlinear partial 
differential equations (pdes) with three independent variables Wahlquist-Estabrook 
forms of their coverings can be derived from Maurer-Cartan forms of their symmetry 
pseudo-groups. In this paper we consider Plebanski's second heavenly equation, [2T] . 

describing self-dual metrics in theory of gravitation. This equation can be obtained as 
the compatibility condition for the following system of pdes, [8j[T], cf. [ZD, Eq. (3.13)]: 

Qt = {uxy - A) q x - u xx q y , q z = u yy q x - {u xy + X)q y , (2) 

where A is an arbitrary constant. This condition is equivalent to the commutativity of 
the following four infinite-dimensional vector fields 

~ ~ ~ d 

D t = D t + ^2 D x D y ((Uxy - A) <?l, ~ U xx q ,l) Tj— , 
i,j>0 

D X = D X +J2 Vi+U jr- . (3) 
i,j>o ' "!'■■> 

i,j>o q% >i 
~ ~ ~ d 

D z = D z +^2 D l D i ( u yy 9i,o - (uxy + A) g ,i) ~ — , 

i,j>0 

where D t , D x , D y and D z are restrictions of the total derivatives D t , D x , D y and D z to 
the infinite prolongation of ([I]). This construction is called a covering, [TO] - |13j . Dually 
coverings can be defined by means of differential 1-forms called Wahlquist-Estabrook 
forms, [22]. For Eq. ([I]) an ideal of the Wahlquist-Estabrook forms is generated by the 
following forms: 

^o,o = dq 0fi - ((u xy - A) qi fi - u xx g ,i) dt - q 1)0 dx - g ,i dy 

~ ( u yy 9i,o - {Uxy + A) q ,x) dz, (5) 
= DlDyUofi, i,j > 0. 

In this work we establish that the form cuq.o can be derived from Maurer-Cartan forms 
of the contact symmetry pseudo-group of Eq. ([[]). 



2. Symmetry pseudo-groups of differential equations 

Let 7r : ~$L n x 1 -> M" be a vector bundle with the local base coordinates (x 1 , ...,x n ) 
and the local fibre coordinate u; then by J 2 (vr) denote the bundle of the second- 
order jets of sections of ir, with the local coordinates (x t ,u,Ui,Uij), i,j G {l,...,n}. 
For every local section (x\f(x)) of ir, denote by 32(f) the corresponding 2-jet 
(x\ f(x), df(x)/dx\ d 2 f(x)/dx l dxi). A differential 1-form $ on J 2 (n) is called a contact 
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form if it is annihilated by all 2-jets of local sections: jzif)*'® — 0. In the local 
coordinates every contact 1-form is a linear combination of the forms = du — Ui dx l , 
$1 = dui — Uij dx^ , i,j G {l,...,n}, Uji = Uij (here and later we use the Einstein 
summation convention, so Uidx 1 = 'Y^ =l Uidx l 1 etc.) A local diffeomorphism A : 
J 2 (7r) — > J 2 (Tf), A : (x % , u, Ui, u^) t— > (x\u,Ui,Uij), is called a contact transformation if 
for every contact 1-form $ the form A*$ is also contact. We denote by Cont(J 2 (7r)) the 
pseudo-group of contact transformations on J 2 {it)- 

Let % C ]R( 2n + 1 )(™+ 3 )(™+ 1 )/ 3 be an open set with local coordinates a, b\, c\ f lk , g i} 
Sij, w k p z ijk , i,j, k G {1, ...,n}, such that a^O, det(&|) ^ 0, f ih = f k \ z ijk = z jik = z ikj . 
Let {B l k ) be the inverse matrix for the matrix (b k ), so B\ bf = 5\. We consider the lifted 
co frame 

O = a o, 6* = 9i 9 + a B k # k , E l = c l O + f lk & k + b\ dx k , 

Eij = O + w k j Q k + z ijk E k + a B k B\ du kh (6) 

i < 3i defined on J 2 {tt) x !K. As it is shown in |15j . the forms (jHj) are Maurer-Cartan 
forms for Cont( J 2 (7r)), that is, a local diffeomorphism A : J 2 {tt) x J{ ^ ^C 71 ") x ^ 
satisfies the conditions A* O = 6 , A* 0j = 0j, A* H l = S l , and A* = E^- 
whenever it is projectable on J 2 (vr), and its projection A : J 2 (n) — > J 2 (n) is a contact 
transformation. 

The structure equations for Cont(J 2 (7r)) read 

d& = $g A e + H' J A Qi, 

dQ t = $° A O + A 0, + ~ fc A E lfc , 

dE* = $q A 5* — $* fc A S fc + A O + A fc , 

tffiy = $f A E fcj — $o A S - + T°- A 0o + A 0, + A ijfc A 

where the additional forms $q, \l/* , T?-, T^-, and A ijk depend on differentials 

of the coordinates of "K. 

Suppose £ is a second-order differential equation in one dependent and n 
independent variables. We consider £ as a sub-bundle in J 2 (vr). Let Cont(£) be the 
group of contact symmetries for £. It consists of all the contact transformations on J 2 (tt) 
mapping £ to itself. Let l : £ — > J 2 (tt) be an embedding and i = t xid:£x!K^ 
J 2 (7r) x "K. Maurer-Cartan forms of the pseudo-group Cont(£) can be obtained from 
the forms 9 = l*Q , 9i = t*Q{, C = and = t*Ejj by means of Cartan's method 
of equivalence, [2] [5], M, ED], see details and examples in [6j [16], [171 [T9] . 

3. Symmetry pseudo-group and the covering of Plebanski's equation 

Following the method outlined in the previous section we find the Maurer-Cartan forms 
and their structure equations for the symmetry pseudo-group of Eq. (p]) . The structure 
equations for the forms 6*o, 6i, £*, i G {1, 2, 3}, read 

d9 = 775 A 9 + A 9 X + i 2 A 9 2 + £ 3 A 9 3 + £ 4 A 9 4 , 
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Mi = (V5 ~ Vi) A 9 X - 773 A 4 - tfe A 6 2 + § - 4tft + 2r^ 4 + 3a 22 ) A 3 
+ f 1 A an + £ 2 A cri 2 + £ 3 A ai 3 + £ 4 A <7 U , 

d0 2 = § (774 — 2 771 + 2 775) A 2 — 773 A 3 + £ x A ^12 + ^ A a 22 + £ 3 A (7 23 

+ £ 4 A (cr 13 + a 22 + 0-33), 
d03 = I (771 - 2r/ 4 + 2775) A 3 - m A 2 + e 1 A a 13 + f A a 23 + £ 3 A a 33 + £ 4 A a 34 , 

^04 = (V5 ~ Vi) A 04 - 772 A 01 + § (775 - 27/! + 4774 + 3(733) A 2 + f 1 A (714 

- (2 772 + 2 773 + 77e - 2 a 23 ) A 3 + £ 2 A (a 13 + (7 22 + a 33 ) + £ 3 A a 34 + £ 4 A a 44 , 
d^, 1 = 771 A ^ + 7/2 A £ 4 , 

d£ 2 = ^76 A e 1 + I (775 + 2 77! " V4) A + V2 A £ 3 + § (775 - 4r/ 4 + 2r/i + 3a 33 ) A £ 4 , 
d£ 3 = i (47/1 - 2774 - 775 - 3a 22 ) A e 1 + 773 A e 2 + |(t75 + 2774 - 77O A £ 3 

+ (2 772 + 2773 + 776 - 2 (723) A ^, 

^ 4 = ^Ae 1 + 774 A^ 4 . 

The involutive system of structure equations for this pseudo-group is given in Appendix. 
In the next calculations we use the following Maurer-Cartan forms only: 

£ x = 6n dt + 614 dz, 

£ 2 = v' 1 (bn dx + 6 i4 dy - (b n (w - 1) u xy + b 1A u xx + 641 v) dt 

-(6l4 (W + 1) U X y - 6ll Uyy + 6 4 4 ^) , 

£ 3 = t; -1 (641 + 644 + (6n v — 641 (it; — 1) u xy — 644 u xx ) dt 

+ (&14 U - 644 (W + 1) M^j, + hi Uyy) dz) , 

£ 4 = 641 dt + 644 dz, 

771 = (644 db n - 641 cf6 w ) (611644 - 614&41) -1 + T-i C 1 + r 2 £ 4 , 

774 = (611 <*44 - 614 db 41 ) (611644 - 614641)^ - ri - r 2 £ 4 , 

775 = - 3 1; -1 eft; + 771 + 774, 

where 6n, 6 i4 , 6 41 , 6 44 , u, w, r\, r 2 are arbitrary parameters such that 611644 — 614641 7^ 
and v 7^ 0. 

Direct computations prove the following 

theorem. Either substituting for v = qo$, bn = gi j0 , 614 = go,i, w = Ati^ 1 mto rj/ie 
linear combination 

|(^i + ^4-r75)-e 2 -e 4 , 
or substituting for v = g ,0; 641 = gi,o, 6 44 = g ,i? w — ^ u X y the linear combination 

I (771 + 774 - 775) + e - 

yields the form g^ 1 , co> ,o proportional to the form (T^J), which is the generating form of the 
ideal of Wahquist-Estabrook forms of the covering (TJP of Eq. (Tjp. 

Another approach to computing Wahquist-Estabrook forms of coverings of pdes 
from Maurer-Cartan forms of their symmetry pseudo-groups was proposed in [IB] . We 
hope to apply this to Eq. flTJ elsewhere. 
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The involutive system of structure equations for the symmetry pseudo-group of Eq. (JTJ) : 

Mo = Vs A #o + e 1 A 9 1 + i 2 A 2 + e 3 A # 3 + e 4 A 4 , 

(tot = (775 - Vi) A Oi ~ V3 A 4 - 77e A 2 + I (775 - 477! + 2 r/ 4 + 3 o 22 ) A 3 

+ ^ A a n + £ 2 A + £ 3 A <7i 3 + £ 4 A o 14 , 
^2 = I (774 - 2 771 + 2 775) A 2 - % A 3 + ^ A 12 + £ 2 A o 22 + £ 3 A o 23 

+ £ 4 A (cr 13 + o 22 + 033), 
d03 = I (771 - 2774 + 2r7 5 ) A 3 - 772 A 2 + A 13 + £ 2 A o 23 + £ 3 A 33 + e 4 A o 34 , 

^04 = (775 - 774) A 4 - 772 A 0! + § (775 - 2 77! + 4774 + 3(733) A 2 + f 1 A (714 

- (2 772 + 2 773 + 776 - 2 o 23 ) A 3 + £ 2 A (013 + o 22 + 033) + £ 3 A o 34 + £ 4 A 44 , 
de =77i A^ + 77 2 Ae 4 , 

d£ 2 = 776 A e 1 + I (775 + 2 77! - 774) A e 2 + 772 A e 3 + I - 4774 + 277! + 3^33) A £ 4 , 
c^ 3 = I (4t7i - 2774 - 775 - 30-22) A £ x + 773 A £ 2 + i (775 + 2t7 4 - 771) A £ 3 

+ (2 772 + 2 773 + 77 6 - 2 a 2 3) A ^, 

de = 773 Ae 1 + 77 4 Ae 4 , 

tZ<ru = 777 A 0i + 77s A 2 + 779 A 3 + 7710 A 4 + 7711 A i 1 + 7712 A £ 2 + 7713 A £ 3 + 7714 A £ 4 

+ (775 - 2 771) A on - 2 776 A (7i2 + § (775 - 4 771 + 2 774 + 3 o 22 ) A er 13 - 2 773 A o i4 , 
da 12 = 777 A 2 + 77 10 A 3 + 77 12 A f 1 + (2 777 - 779) A £ 2 + 77 15 A £ 3 + rj w A £ 4 - (773 + rj 6 ) A o 22 

+ |(2 775 + 774 - 5771) A 012 - 2 773 A 013 + § (775 + 2 774 - 4 771 + 3o 22 ) A o 23 - 773 A o 33 , 
rfcri3 = (7715 - 77s - 7710) A 2 - 777 A 3 + 7713 A + 7715 A £ 2 + (7716 - 2 777 + 779 - 7713) A £ 3 

+ 7717 A £ 4 - 772 A 012 + § (775 - 771 - 774) A (7i3 - 776 A o 23 - 773 A o 34 

+ |(775 - 4 77! + 2774 + 3o 22 ) A o 33 , 
da u = (7715 - 778 - 7710) A 0i + (7716 + 779 - 7713) A 2 - 77s A 3 - 777 A 4 + 7714 A £ x + 7716 A £ 2 

+ 7717 A £ 3 + 77 18 A ^ 4 - 772 A o n - § (775 — 2 771 + 4774 - 3o 33 ) A o 12 

- 2 (772 + 773 + 776 - 23 ) A O13 + (775 - 77i - 774) A 014 - 776 A (o 22 + O33) 

+ I (775 - 4 771 + 2 774 + 3 o 22 ) A o 34 - 773 A o 44 , 
do 22 = (2777 - 779) A e - 7] 10 A £ 2 + 777 A £ 3 + (2t7 15 - 27710 - T7 8 ) A £ 4 - 2773 A o 23 

+ 1(775-4771 + 2774) A 022, 
da 23 = 7715 A f 1 + 777 A £ 2 + (7715 - 77s - 7719) A £ 3 + 7719 A £ 4 - 772 A o 22 - 773 A o 33 

+ I (775 -771 - 774) A 23 , 
do 3 3 = (7716 - 2 777 + 779 - 7713) A f 1 + (7715 - 77s - 7710) A £ 2 + (7719 + 777 - 779 + 7713 - rue) A £ 3 

+ 7720 A ^ 4 - 2 772 A o 23 + I (775 + 2 771 — 4 774) A o 33 , 
do 3 4 = (7/7 - 779 + 7713 - 77i6 + 7719) A 2 + (77s + 7710 - 7715) A 3 + 7717 A f 1 + 7719 A £ 2 + 7720 A £ 3 

+ 7721 A £ 4 - 2 772 A 013 - 772 A 22 - I (775 - 2 771 + 4 774) A o 23 

- (3 772 + 2 773 + 776 - 3 o 23 ) A o 33 + |(2 775 + 771 - 5 774) A o 34 , 
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da 44 = (777 - 779 + 7713 - r?i 6 + 7719) A 6>i + (t/ 2 o ~ 2 (t/ 8 + »7io - ^15)) A 2 + 7713 A f 1 

- (?79 - Vl3 + Vw) A 6» 3 + (77 8 + T/io - 77i 5 ) A 4 + (t/20 - 7/ 8 - 2 7/10 + 2 7/15 + 7/l 7 ) A £ 2 

+ r/21 A £ 3 + 7/22 A £ 4 - § (775 + 2 771 - 4t/ 4 + 6(733) A (<7i3 + 033) — 2 7/2 A <7i 4 

-|(7/5 + 27/i-47/4 + 6 O-33) A (T22 - 2 (t/ 6 + 2 (7/2 + 773 - (T23)) A (J34 

+ (7/5 - 2 7/4) A 044, 
d?7i =i )7 A( 1 + (7/15 - 7/8 - 7/10) A £ 4 + t/ 2 A 773, 

dm = (Vi5 -Vs- V10) A f 1 + (7/19 + 7/7 - 7/9 + 7/13 - 77ie) A £ 4 + (7/1 - 7/4) A 7/ 2 , 
^3 = Vw A - m A £ 4 + (7/4 - 7/1) A 773, 

= (7/8 + T/io - 7/15) A £ 4 - 7/ 7 A f 1 - 7/2 A 7/3, 
*?5 = 0, 

^6 = Vs A f 1 + (?77 - ?78 - 7/10 + 7/15) A £ 3 + (7/9 - 7/13 + 7/i 6 ) A £ 4 + | (t/ 6 -4 7/2 - 2 7/3) A 7/i 

+ I (2 7/4 + 7/5 + 3 0- 22 ) A 7/2 + § (7/5 - 4 774 + 3 (T33) A 7/3 - ±(7/4 - 7/ 5 ) A 7/ 6 , 
^7/7 = 7/23 A f 1 + 7/24 A £ 4 + 7/ 7 A 7/i - T] w A 7/ 2 + 2 (7/15 - 7/ 8 - 1] w ) A 773, 

^7/8 = 7/25 A ^ + 7/23 A f 2 + 7/ 24 A £ 3 + 7/ 26 A f 4 - § (2 7/ 8 + 5 7/i - 4t/i 5 ) A 7/i + 7/ 2 A 7/g 

+ 2 (7/9 - 7/13 + 7/ie) A 7/3 + i (5 7/g + 8 7/10 - 4 7/15) A 7/4 + § (t/ 8 + 7710 - 2 7/15) A 7/5 

- 7/6 A 7/7 + 2 (7/g + T/io - 7/15) A 022 - VlO A 033, 

*79 = 7/27 A ^ + 7/28 A £ 2 - 7/ 23 A £ 3 - Tfcg A £ 4 - | (12t/ 7 + 7t/ 9 ) A 7/i - (3t/ 8 + 2 T/io) A 7/3 
+ 7/10 A (7/ 6 + 2 023 - 2 7/2) 

+ § (3 7/7 - 7/9) A 7/4 + I (3 7/7 - 7/9) A 7/5 + 3 7/7 A 22 , 

^7/10 = 7/2 8 A t, 1 - 7/23 A £ 4 + T] W A (2 7/i - 7/ 4 ) + 3 7/ 3 A 7/ 7 , 

tfyll = 7/23 A 0! + 7/25 A 2 + 7/ 2 7 A 3 + 7/ 28 A 4 + 7/ 29 A f 1 + 7/ 30 A £ 2 + 7/ 3 i A £ 3 + 7/ 32 A £ 4 

+ (3 7711 + 4 7713) A 7/i + 3 7/14 A 7/3 - 2 7/13 A 7/4 - (t/h + 7/13) A 7/5 

+ 3 (7/12 A (7/ 6 + 7/ 8 ) - 7/7 A 011 - 7/g A 013 - 7/10 A M - 7/i 3 A 22 ), 
df]l2 = 7/23 A 9 2 + 7/28 A 3 + 7/ 30 A f 1 + (2 7/23 ~ V27) A £ 2 + (7/24 + 7/ 25 + 7/ 28 ) A £ 3 

+ (7726 - 7/27 + 7/31) A £ 4 + § (7/12 + 7/15) A 7/1 + (7/13 + 2 7/i 6 ) A7/3 - § (7/12 + 4 7/15) A 7/4 

- I (7/12 + 7/15) A 7/5 + 2 (2 7/7 - 7/ 9 ) A 7/6 - 3 7/7 A i2 - (t/ 8 + 1] w + 2 7/i 5 ) A 22 

- 7/g A 23 - 7/io A (3 013 + 33 ), 

dr] 13 = 7/24 A 2 - 7/23 A 3 + 7/31 A + (7/24 + 7/ 25 + 7/ 28 ) A £ 2 - (2 7/ 23 - 7/ 26 ) A £ 3 + 7/ 33 A £ 4 

- I (16 7/7 + 8 7/9 - 3 7/13 + 8 7/ie) A 7/1 + 7712 A 7/2 + 2 7717 A 773 

+ § (4 7/7 - 2 7/g + 3 7/13 - 2 7/l 6 ) A 7/4 + I (2 7/7 - 7/g - 7/i 6 ) A 7/ 5 + 2 7/i 5 A (7/ 6 - i2 ) 

+ 7/7 A (013 + 4 22 ) + 7/g A (2 012 - 23 ) - 7/g A (2 22 + 033) + t/io A (2 012 - 034) 

+ 2 (7/13 - 7/i 6 ) A 22 , 

C?7/14 = 7724 A 01 + 7/26 A 2 - 7/25 A 3 - 7/ 23 A 4 + 7/ 3 2 A ^ + (7/ 26 - 7/ 2 7 + 7/ 3 i) A £ 2 + 7/ 33 A £ 3 
+ 7/34 A ^ 4 + § (7712 + 3 7/ 14 + 47/17) A T/i + (7/11 + 2 7/13) A 7/2 + 2 (7/13 + 7/i 8 ) A 7/3 

- I (4 7/12 - 3 7/14 + 4 7/17) A 7/4 + I (7/12 - 3 7/14 - 2 7/17) A 7/5 + (7/13 + 2 7/ig) A 7/g 
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+ r] 7 A 0-14 + Vs A (2 a u + a 13 - o 22 - 033) - % A (2 cr 12 + cr 34 ) + r) 10 A (2 <7 n - 44 ) 
+ ?7i2 A 0-33 + 2 ((7713 + 7715) A 0-12 - 7713 A o- 23 - ?7i5 A an - 7717 A o 22 ), 

dr} 15 = (7724 + 7/25 + 7/2s) A f 1 + 7/23 A £ 2 + 7/24 A £ 3 + 7/35 A £ 4 - f (t? 8 - 7/ 10 + 2 7715) A 7/i 

+ (2 7/7 - 7/g) A 7/2 - (2 7/7 - 7/9 + 7/13 - 7/16 - T/ig) A 7/3 + § (2 (t7 8 + 77 10 ) - 77 15 ) A 7/ 4 
+ \ (Vs + t/io ~ 2 77 15 ) A 775 - 776 A 777 + 2 (77 8 + %o - 77 15 ) A 0-22 - ?7io A O33, 

dr} 16 = 7724 A 2 - 7723 A 9 3 + (t/26 ~ V27 + t/si) A f 1 + (2 7724 + 7725) A £ 2 + 7735 A £ 3 + 77 36 A £ 4 
+ |(4 777 - 2779 + 57/16 + 47719) A 771 + (7712 + 27715) A 772 - (013 + 2o 33 ) A 777 

- (7/8 + 27/10 - 47/15 - 27/17 - 7/20) A 773 - § (47/7 - 27/9 - 7/16 + 7719) A 774 

+ I (2 7/7 - 7/9 - 2 7/16 - 7719) A 775 - (77 8 + 2 7710 - 3 7715) A 7/g — (2 O12 + o 23 ) A 77s 
+ (o 22 + 0-33) A 779 - (2 012 + o 34 ) A 7710 + (7713 - T/ig - 7719) A o 22 - 2 77i 5 (Aoi2 + o 23 ), 
dr) 17 = (7723 - 7726 + 7735) A 6» 2 - 7724 A 3 + 7733 A + 7735 A £ 2 — (2 7724 + 7/25 + 7/33 - 7/35) A £ 3 
+ V37 A £ 4 + § (7715 + 7717 + 2 7720) A 771 - (4 777 - 2 779 + 7713 - 3 ?7i 6 ) A 772 

- (4777 - 2779 + 27713 - 2t7i 6 - 7721) A 773 - § (47715 - 57717 + 27720) A 774 

+ \ (7715 - 2 7717 - 7720) A 775 - (2 777 - 779 + 7713 - T/ig - 7719) A ?7 6 - (012 + 3 o 23 ) A 779 

+ (012 - 4 o 23 - 2 o 34 ) A 777 - (013 - o 22 - 2 o 33 ) A 77 8 - (o i3 + o 22 + o 33 ) A 7710 

+ (012 - 3 o 23 ) A 7713 + (013 + o 22 ) A 7715 - (012 + 3 o 23 ) A T/ig - 7719 A a 12 - 7720 A o 22 , 

dfjlS = (?723 - 7/26 + 7/35 ) A 01 - (7/25 + 7/33 - 7/36 ) A 2 - 7/26 A 3 - 7/ 24 A 4 + 7/ 3 4 A 

+ 7/36 A ^ + 7/37 A £ 3 + 7/38 A £ 4 + § (4 The + 3 7/i 8 + 4t/ 2 i) A 7/i + 2 (7/14 + 27/17) A 7/2 

+ (4 7/17 + 7/22) A 7/3 - I (4 T/ig + 3 7/18 ~ 7/2l) A 7/ 4 + | (2 7/i 6 - 3 7/i 8 - 7/ 2 i) A 7/ 5 

- (7/8 + 2 7/10 - 2 7/15 - 3 7/17 - 7/20) A 7/6 - 7/7 A (on - 2 O44) + 7/8 A (2 O12 + o M + 2 O34) 
+ 7/9 A (on -<7i3-2 o 22 - 2 o 33 ) + 7/10 A (2 012 + 014) - 7/15 A (2 o i2 + o M ) 

- 7/13 A (On - 013 - 2 0- 22 - 2 O33) + 7/16 A (on - 0"i3 - 2 22 ) - 4 7/17 A 023 - 7/19 A On 

- 7/20 A O12 - 7/21 A 22 , 

^7/19 = 7/35 A f 1 + 7/24 A f 2 + (7/ 23 - 7/ 26 + 7/ 35 ) A £ 3 + 7/ 39 A £ 4 + § (2t/ 7 + 7/ 19 ) A 7/i 

- (3 7/g + 4 T/io - 5 7/l 5 ) A 7/2 - (2 7/g + 2 T/io - 2 7/15 - 7720 ) A 7/ 3 - § (777 - 7/ig) A 7/ 4 
+ i (V7 - ^19) A 7/5 - (7/g + T/io - 7/15) A 7/6 - 7/7 A (o 22 - 2 O33) 

+ 2 (7/8 + 7/10 - 7/15) A 23 + (7/g - 7/13 + 7/16 - 7/ig) A 22 , 
dr]20 = (7/36 - 2 7/24 - 7/25 - 7/33) A f 1 + (7/23 - 7/ 26 + 7/ 35 ) A £ 2 - (7/9 - 7/i 3 + 7/i 6 - 4 7/ig) A 7/ 2 
+ (7/24 + 7725 + 7733 - 7/36 + 7/39) A £ 3 + 7/40 A £ 4 - § (7/g + T/io ~ Vl5 + 7/20 ) A 7/i 
+ 2 (7/7 - 7/g + 7/13 - 7/16 + 7/ig) A 7/3 + I (4 (t/ 8 + T/io - 7/15) + 7t/2o) A 7/ 4 

- 5 Ofe + »7l0 - 7/15 + 7/20) A 7/5 + (7/7 - 7/g + 7/13 - 7/16 + 7/l 9 ) A 7/ 6 

- 4 (7/7 - 7/g + 7/13 - 7/16 + 7/ig) A o 23 - 3 (t/ 8 + T/io - 7/15) A O33, 

dr]21 = (^24 + 7/25 + 7/33 ~ 7/36 + 7739 ) A 9 2 ~ (7/ 23 ~ 7/ 26 + 7/3 5 ) A 3 + 7/37 A f 1 + 7/ 39 A £ 2 

+ 7/40 A £ 3 + 7/41 A £ 4 + i (4 7/ig ~ 7/ 2 l) A 7/i - (t/ 8 + 2 7/i - 2 7/i 5 - 3 7/i 7 - 5 7/ 20 ) A 7/ 2 

- § (7/19 - 7/21) A (4 7/4 - 7/5) - (7/7 - 7/9) A (3 013 + 2 o 22 + 2 o 33 ) + 7/g A (2 o 23 - 3 o 34 ) 
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+ (mo ~ Vis) A ( 2 0-23 - 3 o 34 ) - (7713 - 77i 6 ) A (3 o i3 + 2 o 22 + 3 0-33) 

- r] 19 A (3(Ji3 + 20-22) + V20 A (4 773 + 2r? 6 - 5cr 23 ), 

6^22 = (??24 + ^25 - ^36 + ^33 + Vw) A 1 + (2 (7723 ~ ^26 + ^35) + ^4o) A 6> 2 - 3 (r) 7 + T) 19 ) A (J14 
+ (V25 + ^33 - Vsa) A 9 3 - (r) 23 - ^26 + ^35) A 6» 4 + T] 38 A ^ + (3 T) 18 + 2 T) 2 l) A ?7 2 
+ (2 ^23 - V26 + 2 7735 + %7 + ^40) A + »74i A £ 3 + ^42 A £ 4 + 3 7721 A (2 773 + 77e - 2 o- 23 ) 

- 2 (77s + 2 (7710 - 7715) - 7717 - V20) A 771 + 3 (779 - 7713 + ?7i 6 ) A (a 14 + o 34 ) 

+ (4 (?7 8 + 2 (7710 - 7715) - ?7i7 - V20) + 3 7722) A 774 + 3 7717 A o 33 - 3 7720 A (a 13 + a 22 ) 

- (773 + 2 (7710 - 7715) - 7717 - 7720 + 7722) A 775 + 3 77s A (2 (0-13 + o- 22 ) + 0-33 - 044) 
+ 3 (7710 - 7715) A (2 0-13 + 2 o 22 - o 44 ). 



